Abstract We introduce new indicators measuring relative age disadvantage of older compared with younger people at a national level. Drawing on data from 29 European countries, the study demonstrates that there is no consistent relative old age disadvantage with regard to the four indicators selected: satisfaction in life, perceived prejudice, perceived access to health services, and subjective income. Relative age disadvantages (i.e. the status of those aged 30-45 divided by the status of older adults aged 60-75) correlated negatively with overall levels of happiness at the country level. Multi-level analyses revealed cross-level interactions, indicating that countries with higher levels of relative age disadvantage were characterized by a more negative relation between age and happiness at the individual level. Our findings highlight a need to further investigate relative age disadvantages for understanding, describing, and potentially changing the situation of older people in modern societies.
Introduction
In 1948, the United Nations General Assembly adopted a Universal Declaration of Human Rights, emphasizing the fact that all individuals have the same rights: ''without distinction of any kind, such as race, colour, sex, language, religion, political or other opinion, national or social origin, property, birth or other status'' (Article 2, http://www.un. org/en/documents/udhr/). Seven decades later, age is still not an explicit part of a UN declaration (Mégret 2011) . This is surprising given the fact that in 2016, for the first time in human history, older adults have outnumbered children, globally. This is also surprising given staggering statistics, which have shown that ageism (i.e. discrimination based on age) is the most prevalent type of discrimination experienced by Europeans (Ayalon 2014) . Whereas not everyone is likely to experience discrimination based on race or gender, everyone is susceptible to ageism, if they live long enough (Palmore 2015) .
Although ageism can be directed towards both young and old, it has been more extensively studied as discrimination towards older adults because of their age. The detrimental effects of ageism or age inequality are substantial. In the health care system, older adults are less likely to be offered expensive or innovative treatments (Shortt 2001) and are often excluded from clinical trials, even for age-related conditions (Cherubini et al. 2010 ). In the media, older women, in particular, are considered unattractive and are not likely to be represented (Jermyn 2013) . The judicial-legal system tends to paternalistically protect older adults, rather than preserving their autonomy (McNally and Lahey 2015) . In the workforce, older adults are less likely to find a job and are arbitrarily forced to retire at a certain age (MacGregor 2006) . Finally, at the individual level, internalized age-related stereotypes play a substantial role in health and well-being (Lakra et al. 2012; Levy et al. 2002; Westerhof et al. 2014) as well as in the ageing process (Kornadt and Rothermund 2015; KotterGrühn and Hess 2012 It is important to note, however, that ageism is not the only source of social inequality between young and old. For instance, some age-related differences are due to cohort effects. Because as a cohort, the older generation had fewer opportunities to acquire higher education, this generation is systematically disadvantaged compared with the younger generation (Lynch 2003) . Another source of disadvantage can be found in the domain of health. Physical health tends to deteriorate so that old age is associated with physical disability (Chatterji et al. 2015) . This too represents a source of inequality, which is not necessarily due to agebased discrimination.
The need for national level indicators of age inequality global measures of inequality at the national level are abundant and have shown to be associated with poor health and social outcomes (Hosseinpoor et al. 2015; Wilkinson and Pickett 2006) . The advantage of these national level indicators is that they can direct policies and public opinion by pointing to gaps between different groups or nations or by delineating changes over time.
The exact dimensions used to portray inequality are determined based on the specific population groups in question (e.g. gender, race, or age inequalities) and the specific rationale or theoretical stand (Burchardt 2006) . For instance, gender has received considerable attention, with the United Nations (UN), the World Health Organization (WHO), the organization for co-operation and development (OECD), and other bodies developing and validating various indicators (e.g. gender inequality index and gender equality) to measure and compare gender inequality between different countries (Geske Dijkstra 2006; Jütting et al. 2008) . Indicators used to measure the construct of gender inequality include maternal mortality rate, adolescent birth rate, and labour force participation of men and women. This clearly confirms the unanimous interest in gender inequality as a significant phenomenon that should be identified and addressed, but the multiplicity of different indicators also attests to a lack of consensus regarding what constitutes indicators of gender (in)equality.
In the past decade, there also has been an increasing interest in national indices which portray the situation of older adults in society in order to impact public policy and planning for older adults. The global AgeWatch index (GAWI) was developed by HelpAge International to rank countries according to the social and economic well-being of older adults (Zaidi 2014) . A related index is the active ageing index (AAI). The AAI is a tool that assesses the potential of older adults for active and healthy ageing in Europe. The measure consists of four domains: employment (stratified by age group), participation in society (e.g. voluntary activity, care to children and grandchildren), independent and secured living (e.g. physical exercise, access to health services), and capacity and enabling environment for active ageing (e.g. use of information and computer technology, mental well-being, remaining life expectancy at 55). The measure indicates the potential of older adults to live active and productive lives and also allows for a comparative analysis based on gender (Boudiny 2013; Zaidi 2014) . Although indices like these are highly valuable for pointing attention to the status of living conditions of older adults at the macro-level, they lack a focus on age inequalities within a particular country. These indices address the end product, that is, the overall status of older adults in society, but fail to provide a relative perspective of older adults in comparison with younger populations within the same society. Hence, these are not indicators of age inequality or relative disadvantage, but rather indicators of the global status of older adults' living conditions in a society.
The present study adds to the current discussion on national indicators of inequality by pointing to withincountry age inequalities and relative disadvantage of older people as potentially important predictors and determinants of the status of older adults in society. Our theoretical starting point is guided by the finding that inequalities at the national level hamper social mobility. The burden of relative deprivation often results in negative psychological consequences, which in return influence poor social and health outcomes for disadvantaged groups (Wilkinson and Pickett 2007) . This follows from an ecological model, which suggests that to achieve well-being, the fulfilment of personal (e.g. meaning, growth), relational (e.g. respect for diversity, democratic participation), and collective (e.g. welfare policies, access to services) needs has to be possible (Prilleltensky 2008) . Therefore, we argue that withincountry indicators of relative age disadvantage should provide valuable information for explaining and predicting the status of older adults in society.
The rationale of the study is twofold: first, our aim is to develop and compute country-level indicators of relative disadvantage of older people. For this purpose, we compare the status of older adults between the ages of 60 and 75 in a country to those at the ages of 30 and 45 on four highly important dimensions. These dimensions broadly reflect the personal, relational, and collective needs proposed by Prilleltensky (2008) . The first indicator is satisfaction in life. It represents a proxy of personal needs. A second indicator is perceived age discrimination. This indicator represents relational needs. Two additional indicators represent collective needs: subjective income and access to services.
We specifically selected four indicators of subjective rather than objective nature, given the clear distinction between the two. One might experience discrimination, but not be aware of it or not wish to acknowledge the presence of discrimination (Ayalon 2016; Voss et al. 2016) , which is why the perception of age discrimination is often more closely linked to negative outcomes (Schermuly et al. 2013; Yuan 2007) .
By selecting only indicators of potential old age disadvantage that are based on self-report, we acknowledge the importance of subjectivity in the experience of old age inequality and ensure that the indicators share a common overall denominator. It is important to note that these indicators only represent a preliminary attempt to identify available and meaningful indicators, which may contribute to older adults' health and well-being.
We chose two age groups (30-45 vs. 60-75), because of the inverse U-shaped distribution of the relationship between age and social status and power in society (Eaton et al. 2009 ). Consistently, this inverse relationship is also apparent with regard to well-being (Blanchflower and Oswald 2008) . Those in the ages between 30 and 45 represent a group that has already gained status and social power, but has not yet gone through physical and functional declines that occur with age. The older group of individuals in the ages between 60 and 75, on the other hand, has already started a gradual decline of social status and power. It is important to note, however, that this categorization into two distinct age groups is somewhat arbitrary. There are no clear guidelines to define middle age or even old age in a consistent way across different countries Lachman et al. 2015) . It should also be noted that we chose the two age groups in order to obtain indicators that are particularly sensitive for old age disadvantage. For capturing relative disadvantage of young adults, it would probably be better to compare younger and middle-aged adults.
By averaging across four indicators of relative disadvantage and obtaining a ratio which represents the status of the younger group divided by that of the old group, we obtain a global index of relative age disadvantage for older people within a country (relative disadvantage old ). Such an indicator provides valuable information as it allows for cross-country comparisons and at the same time reflects age-related comparisons within a single country.
We tested the explanatory power of this indicator of relative age disadvantage in predicting happiness in the general population. For this purpose, we computed additional age-matched indices of overall quality of living conditions within a country by adding the mean for the absolute status of the groups of the 60-75-year-olds and the 30-45-year-olds, on the same four dimensions. Averaging across these four indicators resulted in an age-matched indicator reflecting the overall level of quality of living conditions in a country (level age-matched ). We also included the AgeWatch index as a macro-level indicator, which represents the social and economic well-being of older adults, as a comparative rank across countries (Zaidi 2014) .
We relied on these predictors at the national level to explain happiness at the individual level. Happiness is an emotional state, which is considered by the World Health Organization as an important aspect of well-being. For instance, in recent years, several countries have realized that happiness is as important or even more important than gross domestic product, leading some countries to measure happiness as an indicator of prosperity (Vaillant 2011) .
Given the substantial body of literature on the negative impact of inequalities at the societal level (Rathmann et al. 2015) , the core hypotheses were that the relative disadvantage of older people predicts happiness at the individual level, over and above general age-matched levels of living conditions within a country or the AgeWatch index. We further examined potential cross-level interactions between chronological age at the individual level and the macrolevel predictors. We expected to find an interaction effect between age and relative age disadvantage, so that higher relative age disadvantage would be particularly detrimental for older adults.
Methods
Data were obtained from the fourth wave of the European Social Survey (ESS) (ESS 2008) . The ESS is a cross-national survey, which is conducted every other year, using face-to-face interviews. The survey measures attitudes, beliefs, and behaviours. The present study is based on data available from 29 countries.
Macro-level indicators four subjective dimensions were used in the construction of relative old age disadvantage and age-matched average levels of living conditions: (a) Satisfaction in life respondents were asked, ''All things considered, how satisfied are you with your life as a whole nowadays?'' 0 = extremely dissatisfied; 10 = extremely satisfied. The intra-class correlation (ICC) of this variable was .17, indicating that 17% of the variability is attributed to the country level. (b) Exposure to prejudice respondents were asked the following three questions:
1. ''How often in the past year, anyone has shown prejudice against you or treated you unfairly because of your age?'' 0 = never; 4 = very often. 2. ''And, how often, if at all, in the past year have you felt that someone showed you a lack of respect because of your age, for instance, by ignoring or patronizing you?'' 0 = never; 4 = very often. To obtain indicators of within-country relative age disadvantage, we divided the status of those aged 30-45 by the status of older adults aged 60-75. A score larger than one indicates that older adults are doing worse compared with younger adults. We then computed a single indicator of relative age disadvantage for each country by z-standardizing the four domain-specific indicators and averaging across these four z-scores. Because a higher score on the exposure to prejudice indicator indicates a worse situation, we divided the status of those aged 60-75 by those aged 30-45 in the creation of this indicator.
To obtain age-matched indicators of average levels of living conditions for the four dimensions, we computed the mean of the status of older adults aged 60-75 and the status of those aged 30-45. A single indicator of age-matched overall quality of living conditions within a country was computed by averaging across the four z-standardized level indicators for the young and old age groups. Because a higher score on the exposure to prejudice indicator indicates a worse situation, the sign of this variable was reversed in the calculation of the overall score.
The AgeWatch index represents the social and economic well-being of older adults in a country compared to other countries (AgeInternational 2015). A higher score indicates worse status of older adults in a particular country.
Micro-level outcome
Happiness respondents were asked: ''taking all things together, how happy would you say you are?'' 0 = extremely unhappy; 10 = extremely happy.
Micro-level covariates
Several demographic variables were included as potential covariates at the micro-level: age, gender (0 = woman; 1 = man), and years of education. These covariates were selected because of their known associations with happiness (Dahlin and Härkönen 2013; Hartog and Oosterbeek 1998; Snyder 2015) .
Statistical analyses first, we computed descriptive statistics in order to report domain-specific indicators of relative old age disadvantage (RD), age-matched quality of living conditions (L), the AgeWatch index, and average scores of happiness by country. Next, we conducted correlational analyses of macro-level predictors and the outcome variable at the macro-level. Subsequently, we conducted multi-level regression analyses with happiness as an outcome variable at the individual level. The multilevel analyses were conducted in several stages: (a) an unconditional model was constructed to evaluate the overall variance accounted for by the macro-level (ICC); (b) a model with a random intercept and micro-level covariates was examined: age, gender, and education were included as micro-level covariates; (c) a model with a random intercept and micro-level covariates and a random slope with age serving as a potential predictor was examined; (d) a model with a random intercept and a random slope with micro-and macro-level predictors was constructed; relative age disadvantage, age-matched quality of living conditions, and the AgeWatch index were included as potential macro-level predictors; finally, (e) potential cross-level interactions between age at the micro-level and the three macro-level predictors were examined.
Macro-level predictors were centred on their grand mean, and all continuous micro-level indicators were centred on the country mean. Analyses were weighted using post-stratification weights provided by the ESS. In an additional sensitivity analysis, we entered age-squared into the model in order to assess for a quadratic relationship between age and happiness. Because age-squared was a non-significant predictor of the random intercept, we did not pursue this hypothesis further. Table 1 displays values of the macrolevel variables: (a) the relative age disadvantage indices (RD x ), (b) the average age-matched levels of living conditions in the country indices (L x ), and (c) the AgeWatch index. It also presents the micro-level outcome, happiness, aggregated at the macro-level. As can be seen, there was no consistent pattern across countries with regard to relative age disadvantage. Table 2 summarizes the correlations between macrolevel predictors and the outcome variable, happiness, at the macro-level. The relative age disadvantage index was significantly and negatively correlated with the average age-matched levels of living conditions in the country and with happiness. It was positively correlated with the AgeWatch index. There also was a negative correlation between the AgeWatch index and the average age-matched (2018) 15:189-197 193 levels of living conditions in the country. The average agematched levels of living conditions in the country were positively correlated with happiness, whereas the AgeWatch index was negatively correlated with happiness. Multi-level analyses we conducted multi-level regression analyses with happiness as an outcome variable. Table 3 details the results of the multi-level regression analyses. The unconditional model of happiness resulted in an intra-class correlation (ICC; percentage of variance attributed to macro-level predictors) of 13.9%. In the second model, which accounted for micro-level predictors, as age increased, happiness decreased. Individuals of higher levels of education and women were more likely to report higher levels of happiness. The next model addressed random intercept and slope, with microlevel predictors. Results remained consistent.
Results

Descriptive statistics
Subsequently, macro-level predictors were entered into the model. Higher levels of age-matched quality of living conditions (better overall quality of life) were associated with higher levels of happiness. Relative old age disadvantage (the situation of older adults is worse than that of younger adults) was associated with greater happiness. The AgeWatch index was negatively correlated with happiness, so that in countries characterized by better situation of older adults, individuals reported greater happiness.
In the final analysis, we examined cross-level interactions. There was a significant interaction between relative age disadvantage and age, suggesting that relative age disadvantage is particularly beneficial for younger adults; as old age disadvantage increases, the negative relationship between age and happiness strengthens. The age-matched quality of living conditions was positively correlated with happiness, and the AgeWatch index was negatively correlated with happiness. See Fig. 1 for details concerning the interaction effect.
Discussion
The majority of past research has focused primarily on age inequality or ageism at the level of the individual (Palmore 2015) or at the level of social interactions (Ng 1998) . The present study is one of very few studies to address age inequalities at the national level. The advantage of examining age inequalities at the national level is that this potentially can change public discourse by pointing to relative age disadvantage as a social phenomenon, rather than a phenomenon at the level of the individual. Such a portrayal allows examining age inequalities in relation to policies and planning. In contrast to existing indicators of the status of older adults in society, which tend to focus on the absolute status of older adults and disregard relative age inequality within a single country (Zaidi 2014) , the present study evaluated the utility of indicators of relative age disadvantage. The benefit of such indicators is that they point to a relative disadvantage of older people in contrast to younger people, rather than to the absolute status of older adults in society. The proposed indicators compare not only older adults in different countries (i.e. the end product), but also older versus younger adults within the same country (i.e. inequality). Developing such relative indicators is crucial because they provide information about specific age-related differences in structural living conditions, regulations, treatment, and behaviours towards older people.
It is important to note, however, that there were highly significant correlations between the relative age disadvantage measure, the overall quality of living conditions in the country, and the AgeWatch index. This suggests that relative age disadvantage is more likely to occur in countries that are characterized by worse living conditions of both young and old. Hence, even though the measure of relative age disadvantage provides a unique contribution to our understanding of inequalities, it happens in context, so that more affluent countries are likely to be characterized by less age disadvantage and vice versa.
We selected four indicators to represent relative old age disadvantage. These indicators reflect the personal, relational, and collective needs proposed by Prilleltensky (2008) as potentially important for people's well-being. It is important to note, however, that the selection of these four indicators was somewhat arbitrary, as many other theories could have been used to guide the selection. Moreover, the selection of variables to represent the four indicators was guided by the availability of items in the ESS. It also is important to note that perceived exposure to prejudice appeared to have limited cross-country variability (e.g. low ICC), suggesting that this might not be an ideal indicator at the macro-level. Hence, future research will benefit from identifying other potential indicators of relative age inequality.
The descriptive analyses provide an inconclusive statement regarding the status of older versus younger adults in society. None of the indicators showed a consistent pattern. Of note is the fact that two indicators which resulted in mixed findings regarding the relative disadvantage of older adults address perceived availability of health services and perceived age-based prejudice. This may seem surprising given past research which has consistently found ageism in the healthcare system (Eymard and Douglas 2012) and a general tendency towards negative attitudes towards older adults (Kite and Johnson 1988) . Possibly, some age inequalities in society are not interpreted as indicative of prejudice, but, instead, might be perceived as justified or natural due to the internalization of negative old age stereotypes (Kornadt and Rothermund 2012; Levy 2009; Rothermund and Brandtstädter 2003) . This finding supports a distinction between objective versus subjective prejudice (Ayalon 2016; Ayalon and Gum 2011) .
Nevertheless, our findings suggest that the proposed indicators provide unique information that is not captured by absolute indicators of living conditions within a country. Our findings clearly document an interaction between relative age disadvantage and age. This suggests that relative old age disadvantage is particularly detrimental for happiness as age increases. It is important to note, however, that the interaction effect resulted only in a minor change in the overall variance attributed to the macro-level. Hence, it should be viewed with caution. In addition, greater happiness was associated with higher levels of the agematched index and negatively correlated with the AgeWatch index, indicating that happiness is greater in countries of better overall quality of living conditions of both young and old as well as in countries of better conditions of older adults.
The present findings should be reviewed in light of the limitations of this study. First, the study was restricted to Fig. 1 The relationship between happiness and age, as a function of relative age disadvantage at the country level. Relative age disadvantage [1 means that the status of younger adults is better than that of older adults Eur J Ageing (2018) 15:189-197 195 countries that participated in the fourth wave of the ESS. Possibly, a larger and more diverse pool of countries would have resulted in somewhat different findings. Second, this is a cross-sectional analysis. Hence, we cannot distinguish between age effects and cohort effects. Moreover, significant macro-level relations do not indicate a causal effect. It is also important to note that the macro-level indicators selected were all based on self-report. They do not reflect the objective situation of older adults in society, but rather reflect the perceptions of both young and old people regarding their status. The decision to focus on subjective reports is fuelled by past research, which has demonstrated the importance of subjective indicators and potentially their improved performance compared with objective indicators (Adler et al. 2000; Ayalon 2008; Barrett and Montepare 2015) . Furthermore, the use of a composite score should be viewed with caution as the four indicators do not measure a homogenous construct. Nonetheless, the decision to use a composite score rather than four separate indicators aimed to increase the brevity and clarity of the paper. Finally, it is important to note that the decision to compare two specific age groups was somewhat arbitrary given the fact that there is no clear-cut consensus concerning the ending of youth or the beginning of old age across countries or even within countries .
Despite its limitations, this is one of very few studies to address age inequality at the national level and to emphasize the notion of relative age disadvantage as a potentially important indicator that deserves further attention and research. Our findings show that old age disadvantage is particularly detrimental for one's happiness as age increases.
